é“”% U.S. DEPARTMENT OF Office of 00
ENERGY BROOKHFIVEN
%Slm-xo‘s‘

Science NATIONAL LABORATORY

Toward a New Evaluation of Nuclear Fission Yields: a Curated % A
Compilation of Isomeric Yield Ratio Data From 1955 to Present [SIEEiErTs QrCS()AtILTEIé i

By Caroline Sea IS, Mentor: Elizabeth Ricard-McCutchan National Nuclear Data Center, Brookhaven National Laboratory, Upton, NY 11973
SURP FEall 2020 Smith College, Northampton, MA 01063
d

i Number of published IYR data points
Introduction

The isomeric state of a nuclear fission fragment is a metastable state in which the fragment is o
at a higher energy level than the ground state, but is relatively long-lived. The primary model in use - I
for estimating isomeric ratios is the Madland-England Model, a two-parameter model developed in

the late 1970’s, and a significant amount of new experimental isomeric ratios have been measured
in the years since. This purpose of this project was to create a data compilation of all measured
iIsomeric yield ratios to make possible a comparison between all currently available experimental
data and the Madland-England model, with the goal of revisiting the original parameters

suggested Madland and England and exploring whether they could be updated by newly J
available data.
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> The majority of nuclides produced =4 . I —
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a tiny fraction of a second.

Physicists have only been able to Possible Decay Paths + *
measure the yields of nuclides that
live a sufficiently long time
(seconds, minutes, hours, etc.).

» If a nuclide lasts for that long, it is
either in its iIsomeric or its ground
state. The ground state is the most
stable form of a nuclide.

> The isomeric yield ratio is the
measurement of how often a
certain nuclide is expected to decay
into the isomeric state versus how
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> A list of all available isomeric yield ratios has been compiled and evaluated— will soon ACknOWIEdgementS
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